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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a high- 
performance magnetoresistance element by using a 
multilayered film which exhibits a magnetic tunneling 
phenomenon. 

SOLUTION: A lower electrode 100 is formed of a laminate 
composed of a layer 14 consisting of IV A, Va metals of the 
periodic table and a layer 1 3 consisting of Au or Cu. 
Multilayered films 200 exhibiting a magneto-resistance 
effect are formed on this lower electrode 100. The IV A, Va 
metallic layer 14 in the lower electrode is not completely 
removed at the time of processing the multilayered films 
and the lower electrode by a photolithography stage. The 
state that the lower electrode 100 is held covered by the 
IVA, Va metallic layer 14 is thus maintained. When an 
insulator 1 8 is formed thereon, the insulator eventually 
comes into contact with the IVA, Va metallic layer 14 and, 
therefore, peeling does not occur any more even when the 
Au layer 13 is used for part of the electrode. The reaction 
of the Cu layer with resist may be prevented even when 
the Cu layer (13) is used. 
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(57) [Kft] 

T*ft«l 0 0*ffl»l»«cpiVa, Va 
^I^fc^^l l 4 tAu*8^ttCu^fe45il 3 
^coaSffch-r^o T»«BiOO<o±»c«»«0Bfc* 

^t#i«2 0 0^U 7thyV^77^Ig 

SlVa, Va^ili^lCttKttf, T«««dSlV 
a, V a 1 4 l:»fciltV>5ttgt«0 0 rC9_h 

3%m\<^fcm^i>mmn$LCte< 40, cus (1 
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■C, fltIfETgpm^^JlW»*COIVa , Va^Jffi^feft-5 
a, Va&Witc«ttbTi/>S££«:«*£-f-S«SM£ 

3 ] n#is r xm: 2 te^oaMismam^^ 

m&mmmz&m a nx^^mmm^t^- t zwm t 

temto^mf-ios^x, ffimg>mmnm&m. mmm, 
m&m. Rmmv£m<vmKmm£i%x\,^&mmi£$:'£ts- 

[§§*« 7] »#* i ~ 4 <^?^a» i jsk*ot«« 
im^ms] «*JSi~7rov^m*»i*iE*co«* 

10] f&ftfaftKtt £ , BfTlE^MfE^^I*:* 
bTE*/S£4rfr 5fi£M~- y K£, JtEl^j/ K£ 
Klbft £ , mrSE«*^ f KcoffifiHS#d3 <fc OW£« 

So 



(2) 1 -2 9 6 8 2 1 
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HulsmffioiVa , V a 3r££ b xmm^mm^mm. 

<DBVtKlMJL-1-Zm 3 ^ s> ;/£ , 

[0 0 0 1 ] 

[0 0 0 2] 

ffl^^-^S' Ki LT> Julliereid <£ SPhysics Letter 
s, 5 4AS (1 9 7 5¥) \ 3 -St, 2 2 5'<-v ! C0"Tu 
20 nnelingbetween Ferromagnetic Films" (^IBStW^M h 

# bfc h- >--^^Bfe^o^-fb*^-#" 0 *©F v^yust^co 
[0 0 0 3] 

[«Was/IMfeb «fc 5 itSRHl -hiScDj; 5 h >- 

fcibictt, 2gw«i4S(-^n j etLMAL(c^:.ffi^^^ 
y y^yjxmz&^x is*?* hmicu^s 

[0 0 0 4] h- v 

iBat?*$*tfct><ot?*>9, ^ffi£itei^frO*IBtcoP^ 
®, *5±T^mffi£ h<oR(S<ora)H«rl§II*{c««fcb 

50 t6<©««S0i»*af^oKjS*jfe*ffi#5-f-srtS:aW 



(3) 



¥fM¥>l 1 - 2 9 6 8 2 1 



[0 0 0 5] 

^^^C^IVa, Va4IR^?)ftSli:AuS)5V^Cu 

fe ft ib. _hiaiva v a&mm&^m 

[ooo 6]>ft^> Sffi±^^ffi5t^J 

®ffittJS»M**<£>IVa, Va AJR^fettSJifcA 
ufe^^Cu^^^i^ttfWfc^ IV 

6o IV a . Va4i3&^4«IH:, IVa^fll (T i , Z 
r, Hf) (7)^tIfe^V^^j:Va^I (V, Nb, T 
a) ^tlt'feoTtiV^L, IVatliVa^Si 

[0 0 0 7] *3SW«\ T««fi±fc«*«6B8> 

*&;*H-#JiR 4: «fe»# i * tiX v > S«^ffifitSb 

[0 0 0 8] AufeSV^Cu^&^^IiSfit^ 
^ N Crl, Til, Moifti:, *«i<Z>S!*tt* 
f6j±"^S^RJi^aatf <bftTV^r £a*#*bv\, #8 

R. BE&JI. ftftS* OH&JI* K*«ttR<z>Wfc«RS 

*LT^a«»ffc&^tr#JiR, fcsv^«ttji, mm 
[0009] i s^lSffi:***^^**^* 

h*k LT**M^J:S^»Ka**^*»^ii^^H?r 

[0 0 10] IK, ««±K«««tft»**: 



»«±^««teetsft**^#»R*^*"t"**2" - 

XTi/-?k* SffiCOIVa. Va&m/f £^bT#Jf Jit^ 

[oo i i] j^±coi5^> tuw&^m 

10 SB^^COIVa, Va4W^WliAufc5^fiCu 
tt, )^W#^^IVa, Va£JR^fe#5JlT*bftTV> 

IVa, Va41i**4lCttfei*f, T«»«^IV 

a, Va^*«tc«toixx:v^4«j!BS:«o 0 rco±KI6 
itft^MtSi, |ftl»*ttIVa, Va^IliSMt 
s:^:W fl got, «ffi<z>— J»fcAuJlS:fl!v^# 

[0 0 12] 

[HJBCTi] But *«WKi»««««a*«R^ 

lixg^t^wiit&^o iii (a) ^tsp 

«K*it5^«tt»***+#RR^»J*=^a*- 111 
l (b) tt^JiRdait^TJBWS^JPXia*:. ii 
30 (c) tt«|»#»i^±»«i^»«xa*rSH-o 

[ooi'3] *i\ El i ( a ) K^-f «£ 5 K> i i 

l 5 , tftWP 1 6 , ftt&JI l 7 (Offi^R . 
UT*«R2 0 0«r»J«Lfco lIRllfctt, Si (l 
0 0) ttttt«J:112MJIS5nmWCr 
3fcttflt* 7 0 nmCOAuI^fflV\ 
2^Ml 2 5 nmCOZ rI*fflV>fe 0 * 

fc, B£ttJI 1 5 k btffS 7 nmCQN i - 2 0 a t %F 
40 e^4l, )(Sftll6iLtlfJl. 5nmOZr0 2 
if, KttJl 1 7 k LTJ?£ 1 2 nmC^C o - 2 0 a t % 

[0014] Sl^x Hi ( b ) K^i-<t 5 7* h 'J 

0 0^^PXbfc o #SJW2 0 OOjPXOlRKtt. i£2& 
JRBl 4^r^b, TSPm^l 0 0O*jBtt^"CZ rfl 
4-C«ton-Cv>SJKHB*«ofco SfoK:, Bi (c) I: 

50 cO^-^COfeV^fcS i o 2 ^b*stftj&*i 8^r^^:b. 
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*jejfi«-Ctt, S*ttlPlJi« 1 9 £ LTf$ 5 nmCOC 
rl, i3^il2 0 <t LT/¥£ 7 0 nmCOAuf^ffl 

IftJLJll 9, *3A*«2 0«r±8B««Mg^c/iPXL 

[0015] ±j*<©XSfci 9 fis«Lfc«ft«ffi»** 
^■Ctt, TSMHSi 0 o i«6»fri 8<D*liW:£C4a> 
ofc 0 r*US, tfilftf^l 8 i»tST»t«l 0 Otf>3t 
ffi^TZ rll 4T'Mt>ftT^£7t£>T'fe£ 0 -<^K 

Sfc. Ml 13i Ltf^ 7 0 nmCOC uJl£/S 

[0 0 16] *8«t'li, ^2^Rji 14i It, IV 
a, Va4W^4SS*fflV^ 0 riifi, IVa, Va 
&R®±^N i -FeJioJ:5*iB^St*«IJ6«r#-*-6 

(i i l) Eft 

[0017] H3^c*$J^■Cv^*^»B^^±, «ttJB3 

1 % lfe»Jl 3 2 , «teS 3 3 , K34^KttJi 3 4 COHlfC® 
JB*ftTV^*#Ji«t-eaE>6 0 l3co#/iJIIK::Jo^-c, iK 

ttJl 3 1, 33i LTS$ 1 0 nmCDN i — F e ^£ 
3rfflV^ K3S«I3 4 i ttl?^ 1 5 nmOOMn- I 
r ^/^'©Mn^^«^6i^Ctt, S6II3 2 

^iwioKtti 3 i jcsrt- i 

ttg3 3tCft-f-S»$ 0. 5 — 1. 0nmW|2©ttg 
B£tf);»g1#it£ U ^2COffe^jl^N i O, CoO, 
T i Oaftif 3 dSgP^RCOK^i-^SO^igv^a 

£5ft2B#fag£^5r <fcKi<£9, Mnl^i^Bi 

t'fe^o SlO^IIitm ff^O. 5—1. On 
mCOA 1 2 0 3 , Z r 0 2 ft<t**fflV^££jdS-C#5o 

[0018] i4 fcaw-*jMtwu m$m 4 i , 
isit&mmi?»>2>o $£&m 41, 43 i o 

nm^N i - F e Co-Fel^itl):^ 
J&*1?#. l4 2^tl^Jx.(iS i0 2 , Zr0 2 H 

t«6i5- 1 0 nmCOC o^C o^HSIi:^ 
T*#6 0 -OOlPI^fc^^ KttS4 1, 43i 



(4) 4#Sfl*Pl 1- 296821 
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Its IRffl 0 nmCDN i - 2 0 a t %F e ^&£/f^ 

XY±* S i 0 2 4^CC o - 2 0 a t %P t ^£ft£Jg£tt 
%LTtfftWtlsfz.m&m*<^ 0 14211 S i 0 2 «fCC 

T, -r^hr— y v>/fc± 9»*ufco E£f£ 

*ftiFCOKMtt5— 1 0 nm, II 4 2 COjfifftt 1 5 nmT* 
[0019] attS 41, 43 0«ft*|6|W:JISt#:^&<0 

14J14 1, 4 30«t©rt*», lfe8Ui*U:«tett^* 
$ 4 2 co W ftWbOfl * £ ¥fir^ ft o fc 

i * *Ji«^«*«tt*tt«/hfc: ft 9 , ^teii 4 1,4 

4 2 o ft aMb<z> n * t swffc ft o fc i * 
<d m isfit * ft o 

^ il (b) tt*»Bt*3±05T»*«coaPXXa*r. 

mi (c) «i^#*j:t5±(B«aico»«xa**-t-; 

[0020] rojfc««-ett, 12 (a) teSWiS 

»C 2 1 ±fc, «»ttrpl±« 22,11 &Rg 2 3 

^HSmT(B««3 0 OcoWttJBir^L, *fefc, 
125, 2 6 \ 2 7 <Z>fflK/&JRLT#«JR 

4 0 0 4r«^ Lt^o 2 1 Kite S i (10 0) m&& 

8flt^l±i2 2»Ctt*S 5 nm'COC r«4r, Ml 
30 MI2 3ICttff* 7 0 nmCOAul^fflV^o ^fc. 
Iffi|2 5 £ LTJ¥£ 7 nmCON i - 2 0 a t%F 
^g^:. S6II2 6 i L-CJ¥£ 1 . 5nmC0ZrO 2 g 

^14J1 2 7 <k bri?^ 1 2 nmOC o - 2 0 a t % 

[0 0 2 1] m^-, m2 (b) \c7Ff£5\c 

y^77^IgCJ;^ #««|4 0 0*5it^T«B«IS3 
0 0*3f«»W-J0XLfc o Mfc N 12 (c) ^ 

*-#-J:5»c, y ^h^^&tci^, #gfll40oco^ 

40 O^^cofeV^fcS i 0 2 J&>&ft61&»fls:2 8*?F^L, 
^ & ^ffi*ttlPl±« 29, 13 ^Rg 3 0 «r»ric Lfc 0 
*Jt««»]T*fi, S^ttft±g 29i fCf^ 5 nmCOC 
ri^ I3ilf3 0 ^ LTf $ 7 0 nmOAul^ 

tift±g2 9, 13^113 0^r±SPmS^^SDXL 

fee 

[0 0 2 2] ±aoxa^<t9f^»bfcBS«l&tt:a6** 
^--C^, Tffl«1S3 0 0 t«S&flC2 8<^*l«ld5^C r 

50 tc 0 mm&mmn, Aui2 3o±{^»»2 8« 
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£ 0 flWMSffiSb**"! 1 5 1 KI5 2, 5 3 t?« 

<o 

[0 0 2 3] »Tfc* K<0tf5*L&8s*KW 



^ U l/^T&X'ftt&c, bfcN i - F e - 



[0 0 2 6] 

[mi] ^wKiisst^sttSfcfts^^aaxa*:* 
[02] jt««oat*«a»**^^KJftxa«:«t« 



CDv"— ^KI5 2, 5 3^f^fil. 0 M hu 
(O-Sf+y^ttl: LtfW/^^y y^CJK/dcLfcA 1 2 

5 4\cnmm 3 /imOCu^fffllfc 0 
[0 0 2 4] iBB*^}' K*fflv^T«*C«*W±!81l 

^SHiri. me (a) tetW&sRBB*, 11 6 (b) K^t 
co a A' BrIi^tJ:5i-> 8t*CIE*«EfrB»» 6 2 30 

a^oi^S^^ff K6 3, ASSES' K6 3 O 

lfctt, 0. 7 5TOC o -N i - P t - 

Ta^^64Stt»*fflV^ 0 K 6 3 CO h 

[0 0 2 5] ^IBM^jftoaftfittai**^*^^^ 



[13] *«W<^|«««^»**^fcfflv^sri:co-C# 

6«n<o*jMi<z>wiBtiaiao 

[13 5] BfcSl^y Ko«ac«r*-f»aHo 

[HI 6] '«»IE«W*iS«tO*Jft*:*-rtWHo 

11, 21 

1 2, 1 9, 2 2, 2 9-MWJ:I 

13, 2 3— g&l&JRJl 

1 

1 5, 1 7, 2 5, 2 7, 3 1, 3 3, 4 1, 4 3-8 

1 6, 2 6, 3 2-fetfeJI 
18, 2 

2 0, 3 0-13^11 

3 4-K3MM** 

4 2-«ftltK8lt«H»»tti 

5 1 -Ot»«fit«l**^ 
5 2, 5 3 KB 
5 4-..n^yW 

5 5-T*M8« 
5 6-±a5fl£ffi 

5 7---S« 

6 l---tt«GflHKtt 

6 2-flt«1BftjKflcKlkffi 

6 A—m&^y KHftStf 
6 

1 0 0, 3 0 o—T8Mlffi 

2 0 0, 4 0 0— #SJR 



[U4] 
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1 -2 9 6 8 2 1 



[12] 




[^iMtjEl] 

ET«tt«ttliHWtt*g>IVa-fe« atJt/3ttt V a 
-e&JL-ffiLETaR Wfi±<©«rlB#JiJHt i )6fK$ 4 ttflfrlE 



[fi#JS4_] «** l ~ ic^f ixfr 1 3SfE*roa«fe 
[IS*iS5.] IS*iS 1 ~ 3_cov->-f ^ l JSfE*co^M}g 
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(51) Int. CI. 7 S6S'JIE# FI 

G11B 5/39 GUB 5 39 
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(43)^WB ^11^10^ 29 0 (1999.10.29) 

#«fi*B ¥^10¥4^ 60(1998.4.6) 



(73) MFtt* 000005108 

*^as=fR h b sara-fe is t s 6#* 

JlOKSHHSHfrrT** T ft-T 1 280S% 

(72)*W# # 

«3Ka5Ba»*#««*-fil-TB280#«l 
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tf+t ft 

**J(ttR< 



(57) [^ffflt*OT«Sffl] 

tl: Z> M k A u & S v> (4 C u /»£> ft 5 S £ £"a tf *8J1 ft 
X' feJ2_, Bu tET^m^±^BU§S»^^ t &«ft t ttSWE 
tv, A-K BrE/tttt V a &m M2&£M ^mtevx\,^z 
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&mnmz&m2ftx^z&mfti:-£tr^kzw®ik-f 

lis**6] «** i ~ A<avvf i >sett0>**i6 
[11*17] ii*n~6_cov>-fix^^iiSBa^^is 



3 

[ff*« 8 ] 1 — 6_C9V->-f tlfo 1 iSSEttcOO&fg; 

co.Hzmfc £ tuft A u S V ^4 C u *>(b ft 5 m b ^-atf 
[oooi] 

[0 0 0 2] 

ffl^^C^i/ KiLt, JulliereSC <£ SPhysics Letter 
s, 5 4 A# (1 9 7 5^) 3 -Jf\ 2 2 5 ^—/'©'Tu 
nnelingbetween Ferromagnetic Films' fCfEifeCOJ^^ h 

otsffl^^-^ttoo&So r<©#jiiRtt, mam. at 
mm, m^mo>im^9miihx^i9mm>^£V . - 

[0 0 0 3] 



(2) 3 0 1 6 5 5 5 

4 

[0004] *«wr4, «ffi±»c«&c h U v^si* 

[0 0 0 5] 

WfM?<£>IVa. Va4ii>b)!cSgtAu3i)5V^Cu 
J&>e>#5g£>SUI#i: U ±IEIVa, Vaiii^I 

[0 0 0 6] -*-ftfc>*>, #3IW±, «ffi±ica««fet^I 
ufc5^fiCu;5»b&aJI££^iriSJI#T-&9, IV 

a, va^JBJgii#Jii«K«ftfeL-cv>5r: bZ<$®.b-t 

£„ IV a x Va^«*»e>/«C5SJi, IVa^rJR (T i , Z 
r, Hf) (D^.3j!^feS^^f4Va^R (V, Nb, T 
a) ©^It'feotfei^L, IVa^liVa^Ii 

[0 0 0 7] *^B^(4 V TaJ«ffi±fc«»fijRSb 

***i-#«IBti:l6«f*:i*s?B**nTV>S«l*»tt:Sb 
40 Mkm*lZ&^X* T1$mm-imM»£:COIV a , Va^Jl 

A^^siiAufesi/Hicu^fisi t^trae 

it, r»«ffi±<©#»J«il6»fl:i:W:IVa, Va^il 

[0 0 0 8] Aufc5^liCu^f)^5IiS« 1 !:^ 
(Ctt, Crl, Tig, MoI{Ci\ SStO^*tt* 

50 ftJI, «ttJS«3WJc«Ji*3iTV^aJBft:*«-tf*Ji 



(3) 



#fF3 0 1 6 5 5 5 
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[0 0 0 9] **Wfc£6**«aSb*fc*'*«* B * 

[0 0 1 ol etc* ««±Jt«««t(t«** 

[0 0 1 U BJL±©J:5^ T«*«*« 
$#JiCDIVa. Va*li>645ii:Aufc5V>l4Cu 

tt, ]B»|#*<©IVa, V.4**>645lt*^^ 

SrilCTfeSc tto-C, li»-»CAul*:lv** 
[0 0 12] 

[Hlfcfl l ] BIB, «WCi5t«f6»i^ ro 

i (b) f*#«iR*s.fctjn ? »*«<B»ixia*, mi 

.(c) KMM*tsZV±*WmcMXI»i:n*r. 
[0013] *1\ 11 1 C a ) (C7j^-£ 5 1 1 

±ic !ft*tti4i-hJi i 2, iitin 3, m2&mm 



.hfc, fltttJI i 5 , i&JfcJB 1 6 , StttS i 7 OMICAM 

Lt#ll2 0 0t»*Ufc. S«l si (1 

0 0 ) m&&. ®m&fo±.m 1 2tC}iJ?£ 5 nm©C r 
1, ffil^Ml 3Kttff£7 0nm©Auf»\ 
»2 4feRJBl 4fcttlM 2 5 nmCDZ rJi*fflV\fc. * 
St, tt&ff 1 5 k LTJ?£ 7 nm©N i - 2 0 a t %F 

ft, ittll 7iltfSl 2nm©Co-20a t% 

10 ^^!)V/it^^ 

[0 0 14] W:-H (b) 7tb!J 
y^77^Iiia^ #«|R2 0 0*5 < t^T»«Sl 
0 0^»PXLfc o #lK2 0 0OUIC*Ctt. 
|H4 5rSU T»«« 1 0 0 ©*ffitt^-C Zrll 

^±5^ y 7 'ht7i£ia!>, #»»l2 0 0^gP» 

s 6, \cm%&ft±m 19,13 ^rh 2 o 

20 rl, l3Ml20iLtS^0 ft mOAuil:ffl, 

fro 

[0015] ^(OXjBKiffP*^*^** 6 *** 

BdS^tZ rli 4-c«to*t-cv^*fc*-e*>6. :©I 
««tt:Sb**^ ©aa«fitfi3Mfc*tt* 2 o %r-fe o fee 

^ fc ^ g x i 3 £ b-C)¥$ 7 0nm©Cul^ 

30 ^fcWtt. Culi h k<ojaS«rl»Ci 

■C#, 2 0 %©««ll^*ft***^«**W afc ** :f: 
OTIVa, VaAWtJB^W 1 ^ ±a»tt*4:iai 

[0 0 16] *«WC»±, l24IH4iLt, IV 
a, VaMA^45l*fflV^ £*tf±, IVa, Va 
^:JgB±(-N i - F e Jl<» <t 5 7iffi'lJAZ:^'»it* : S'+ S 
««ittJi**l«-f*i:» iWttW^.^ (1 l l) El* 

[0017] H 3 tCTj^ft-O^^-Jf ^ttH 3 

1 . 3 2 , 3 3 , mm&m 3 4«w=« 
Jl^^^Tv^5^Ji)lIx•fc^»o i3©#gic*5v<, at 

ft|3 1, 3 3iU)?cil0nmONi-Fe^ 
^fflVN, 3 4 t LT*$ 1 5nmroMn- I 

50 r^ftt'fflMn^^fflV^i^KB, «6»S 3 2 
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^mmm^m^m 3 1 i (ommmtm^m 

ttil3 3{cm-t&JW.£ O. 5—1. 0nmCOg2CO|fe|i 
JHi^a««liSib, «2<Z)«S»«*N i O, CoO, 
T i 3 d^^:g(^^t#Ji-r^oo^igv^^: 

St*«JS £^ L T SiftT*E!fc«te«r ± 5 * S fe 
t&6o IlCOitl^Ltf^ S^O. 5 — 1. On 
mCOAl 2 0 3 , Zr0 2 4MV^:H^'^ 0 

[0018] HI 4 JC^*Ji*tt % Mfem 4 1 . ftftS ' 10 
*fc«ti^^-«r$HRLfc«4 2. «tt»4 3<Z>IRjc3»Ji 
Lfc#JiJli-e&So G&ttJl 4 1, 4 3 tt« *Ji»£ 1 0 
nm(?)Ni-FeM'l Co-F e^iif^ri 
as-CS, ®4 2 0»|Wittfl|*.HS i o 2 , Zr0 2 i-T 

*IJBS5- 1 0 nmOC o^C o^W^i^ 
T*#6 0 — ittl4l, 43 t 
It, IRffl 0 nmON i - 2 0 a t %F e^^fflV^ 
fc 0 ^S*^«ttlft^«r5>ftS^fc«4 2i:L 

Ttt, SiO 2 tlCCo-20at%PtH4SBtt 20 
tf^fl7tI^fflV^ 0 S i 0 2 «{CC 

%L=¥-<DW&VZ 5 — 1 0 nm. 14 2^IW«l1 5 nmT* 

[0019] 41, 43 o«-fb*rftttj|t*^fe<o 

M$ttl4 2 0EaWft«ft<^ift*i 5 Ptrk:*oyt 30 

fc#*««<o«*«a*»i«/hfc3teo, m\m* 1, 4 

4 2 co ^a^bcorRi # i Rfffic * o fc £ # #MR 

^ 01 (b) tt#ji«i*5j;tfT«i$»ffi<^apxia*, 
mi (c) fiifUftff^i^jBmso^xa**^ 40 

[0 0 2 0] rOlttS^JT*^, 0 2 (a) ^^£5 
fc, Sl£2 1_LM, Sftt^]±l2 2, 3 

125,. fttftje 2 6 , BStSJI 2 7 0MIOAKUT#JM! 
4 0 0^Lfe o iS2 1ld|±Si (10 0) 

gg*ttr6]±S2 2*CttflC$ 5 nmCDC r|^, !gl 
^11 2 3 1^ W$ 7 0 nmOAuf^fflWco 
KttS 25i Ltff$ 7 nmCON i - 2 0 a t%Fe^ 
41*. «II2 6^US$1. 5nm^Zr0 2 I 

i&t£JI 2 7 t Ltl?$ 1 2 nmcDC o - 2 0 a t % 50 
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[0 0 2 1] R[c, i2 (b) tc^-f-J: 5fc, 7,t hy 
0 0*Bffi»tt*cJPXUfc o JEM, 12 (c) c 

*i-±5tc, y 7 h^fcfcicj: 9 , #S^4 0 0 co«B5> 

*6t»fttHlJj2 9, ^3^rJl«3 OiriB/Jlfc, 
*Jfc(fc«-CWc, Mttf6]±l 2 9 <fc LT»S 5 nmCDC 
rl^:, 13^113 0 i Ltf ^ 7 0 nm^Auf^ 

ttf^ll2 9, *3 4fem«3 0*±«»IBB^aiXL 

[0022] ±jficoxfe^i 5 fls»L^*«ffia*Sf 
T8MHS3 0 0 2 8to*«as£ r 

<£>fc*. flS«'SSt8Cfb*o«S4:ft5ri^-C#*^o 
7t 0 *IBS0MHf^> Aui2 3 Oifcffefifls: 2 S&MflL 
Lfcfc&ffc&o ffU&«B2 3tc:. i¥£ 7 0 n 

ftip u at^setsfcSfR^coflai^tegLaE^b^tt 1 7 %tc 

**^4rfflv\ Kif^Kbfco Hi 

td*5*tSjtftaft:i 8<Z)?tfi, 5/imX5/imOTMt' 

6* «4t«trt«b*3(S^ 5 1 K15 2, 5 3 f$ 

gtfl&«5 5, ±«5«ffi5 6<©«$>aSK»^* KiLti 

[0 0 2 3] KT^, roSS^j/ KcoffK*ft«rKM 
t^o A 1 2 0 3 • T i C&^f&ftk^&m&fc&X?^ 

!) y/ft-CMLfcN i - F e^4tfflV^ 0 ±T 
C0V-/UK15 2, 5 3©fSttl. 0/tm v TftIS 
5 5, i»g5 60S^j:3. 0/*m<kLfc o #SFfl 

»6tab**^Mt?0. 2/im, faftflSffiW-CttO. 4/z 

/imiU rCD^-V A 1 aOat'JISricUfco 

5 4 lcfj:Jgj?3 /i rn^C u ^rttffl tfe 0 
[0 0 2 4] ±e«*^* K*fflV>f««fift»*ig« 

±«Btt, HI6 (a) fc«Rfr3pffiEI4r, i6 (b) tc^- 
coaa 7 BfffiHSr*-f-J;5^ % ttftCttttfNBttff 6 2 
^±9Ialte^$*bi«*iaft«SE#6 1> a^-^ KK 
«jSI5 6 4 lc±0««r*nr«4MEftJJSEi*6 UcitU-CIE 

ft*5ia 5 W*.*'fT3«^^3/ K6 3. K6 3C0 
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KCli, »S«0. 7 5TC0C o-N i -P t - 

^ >y ^ jigte 5 M m t t-7t 0 
[0 0 2 5] ^IgWOWiS^lB^lfi^**^ * fflV ^ fc 

fc 0 r*u^*tu »t»«^ami^»**^** 

[0 0 2 6] 

[Hi] *«W^i6Bt«fitt»**^«»^a*^ 
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[0 3] **wo«*«tt:»**^^fflv>sri:o-c# 
[0 4] *«w^at«««i»**^« v ^- fco " c * 
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[0 5] K«>«ift*r*i"»ftBlo 

[0 6] ««B»fte*B^*Jft**+«*Ho 
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